EMISSION MEASUREMENT CENTER
TECHNICAL INFORMATION DOCUMENT

ISOKINETIC EQUATION FOR METHOD 5D

INTRODUCTION

The velocities from exhaust gases from positive pressure baghouses are
often too low to neasure accurately with the Type S pitot tube specified
in Method 2. Therefore, Method 5D (Particulate Matter Method for Positive
Pressure Fabric Filters) requires that the gas flow rate at the fabric
filter inlet be neasured according to Method 2 and isokinetic sanpling
rates be based on the average velocity that is calculated for the outlet
measurenent site. To set the proper orifice neter )H the average )p at
the inlet nust be adjusted for the stack area and gas density differences.
An isokinetic equation relating )Hto the inlet velocity pressure ()p;) is
present ed bel ow.

EQUATION
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DH = 846.7 G’ )Hy D, AT Muj(l-am) DD,
wher e:
G = pitot tube coefficient, dinensionless.
JHy; = orifice pressure differential that equates to 0.75 cfm of
air at 68°F and 29.92 in. Hg.
D, = dianeter of nozzle, in2
A = cross-sectional area of inlet, ft?2
A, = cross-section area of outlet, ft?2
T, = absolute tenperature of the stack gas at inlet, °R
Tm = absolute tenperature at orifice neter, °R
P, = absolute stack pressure at inlet, in. Hg.
P = pressure at orifice neter, in. Hg.
Bow = water vapor in gas streamat outlet, proportion by vol une.
d)p; = average velocity head at inlet, in. HO
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M, = nol ecul ar weight of sanple gas at orifice neter, dry basis,
[ b/ 1 b-nol e.
M = nol ecul ar wei ght of stack gas at inlet, |b/lb-nole.

846. 7= [(85.49)(60) (B)]2/ [(4)2(144)%(0.9244)].

REFERENCE

1. Shi gehara, R T. Adj ustnments in the EPA Nonograph for Different
Pitot Tube Coefficients and Dry Mol ecul ar Weights. In: Stack
Sampling Technical Information - A Collection of Mnographs and
Papers, Vol. L1l U S. Envi r onnment al Protection Agency.

Publ i cati on No. EPA-450-2-78-042c. Cctober 1978. pp. 48-49.

Prepared by Lori T. Lay, EMB EMC TID-002
EMAD, OQAQPS, EPA February 21, 1989




